Australia (HILDA) dataset, this paper establishes an empirical relationship between overeducation and workplace satisfaction for Australian adult males in the labour force. In a departure from much of the existing literature, both univariate and bivariate probit models are used to account for potential unobserved heterogeneity. In support of our decision to employ bivariate probit models, we find evidence of a positive correlation between the unobserved factors affecting overeducation and three of six measures of workplace satisfaction. While levels of satisfaction remain high, results show that across all measures overeducated workers are less satisfied than their nonovereducated counterparts. This intimates that satisfaction levels should be viewed from a relative, rather than an absolute perspective.
Using data from the first wave of the Household, Income and Labour Dynamics in Australia (HILDA) dataset, this paper establishes an empirical relationship between overeducation and workplace satisfaction for Australian adult males in the labour force. In a departure from much of the existing literature, both univariate and bivariate probit models are used to account for potential unobserved heterogeneity. In support of our decision to employ bivariate probit models, we find evidence of a positive correlation between the unobserved factors affecting overeducation and three of six measures of workplace satisfaction. While levels of satisfaction remain high, results show that across all measures overeducated workers are less satisfied than their nonovereducated counterparts. This intimates that satisfaction levels should be viewed from a relative, rather than an absolute perspective.
I Introduction
The Australian adult population are among the most educated in the OECD; only Norway, the Netherlands, Iceland, Germany and Denmark report higher levels of educational attainment (OECD, 2004) . As laudable as this achievement is on the surface, such a high level of attainment is not without its pitfalls. Foremost among these is that highly educated labour forces can experience higher rates of educationjob mismatch, or overeducation.
1 This paper, using six different measures of workplace satisfaction, investigates the relationship between overeducation and job satisfaction in the Australian labour market, extending the existing literature in two ways: It is the first study of overeducation and job satisfaction in Australia and, unlike previous research, we employ bivariate probit modelling (Greene, 1997) . Previous studies have tended to use univariate probit modelling. However, there is potential for the univariate probit method to produce biased results if, as we suspect, an overlap exists between unobserved characteristics that determine both overeducation and job satisfaction; the bivariate approach offers a solution to this problem.
This in turn may have implications for an economy's level of growth, for while being well-educated is generally considered important to an individual's social and economic well-being, there is evidence to suggest that being overeducated in the labour market can lead to reduced job satisfaction and lower productivity (Tsang, 1987; Tsang, et al., 1991) .
1 Overeducation is said to occur if a worker has excess education to that needed to perform his or her job. See Hartog (2000) for more information.
An Australian focus is timely as the Commonwealth government, having gained control of both legislative houses in the 2004 election, has recently introduced widesweeping reforms to Australia's workplace relations system; purportedly the most substantial changes since the Conciliation and Arbitration Act was passed in 1904 (Andrews, 2005) . Proponents suggest that the reforms will introduce a much needed level of flexibility into workplace relations. Opponents, however, suggest that the reforms will shift the balance of power towards employers, leading to lower real wages and deterioration in working conditions. Whatever the outcome, it is likely that the reforms will alter the relationship between overeducation and job satisfaction; it is therefore useful to present a pre-reform snapshot of the overeducation-job satisfaction situation.
In Section II we present a brief summary of the literature that explicitly links overeducation and satisfaction. Section III presents information on the dataset used, variable definitions and summary statistics, while Section IV states the specific hypotheses to be tested and presents descriptive data. Methodology is discussed in Section V. Section VI presents the modelling results. Finally, Section VII discusses and concludes.
II Background
Compared to other fields of overeducation research, difficulties with, or a complete absence of, data has led to the overeducation-job satisfaction relationship being largely untested. The first to explicitly model this relationship, Tsang and Levin (1985) form a hypothesis on evidence in the industrial-psychology literature, which finds counter-productive behaviour in the workplace amongst those with more education than that required for their jobs.
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Using data from employees of Oregon manufacturing and warehouse firms, Hersch (1991) finds evidence to support her supposition that overeducated workers are less satisfied and more likely to resign than adequately educated workers. In a subsequent study (Hersch, 1995) , she finds that overeducated workers receive less on-the-job training and are more likely to be promoted. A result she suggests rationalises firms' decisions to hire mismatched workers.
In this scenario, overeducation may result in reduced work effort, increased production cost and thus, lower productivity.
Following the construction of a firm-based production model (the 'Tsang-Levin' model), the authors conclude that overeducation, via lower job satisfaction, leads to not only lower productivity at the individual level, but also lower profits at the level of the firm. Using data from United States communication companies, Tsang (1987) finds empirical evidence in favour of the hypothesis behind the Tsang-Levin model.
Using a broader cross-industry data set, Tsang et al. (1991) confirm that surplus education is negatively related to job satisfaction and other correlates of productivity.
Further, they report higher turnover for males with particularly high levels of surplus education.
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This positive relationship between promotion and overeducation is not found in Battu et al.'s (2000) study of UK graduates. The authors report that overeducated workers rate their promotion prospects lower than the adequately educated. Furthermore, they find no evidence of employers upgrading tasks given to the overeducated. In a more recent study of Belgian school leavers, Verhaest and Omey (2004) report that, once 2 It is often assumed that education is positively related to productivity, at least from the view point of human capital theory. See for example Nelson and Phelps (1966) , Welch (1970) and Schultz (1975) . 3 Hersch hypothesises that firms hire overeducated workers because they require less training in their starting positions and form a pool from which promotions are made. This reduces hiring costs for higher-level positions in the firm.
attained education is controlled for, overeducated workers are less satisfied, more mobile, participate less in training and earn less than adequately educated workers.
In contrast to these findings, Buchel (2002) , looking at the effect of overeducation on worker productivity within German firms, finds no significant difference in job satisfaction between overeducated and adequately educated employees. Furthermore, the overeducated are reported to be healthier, more work and career minded, have more on-the-job training and have longer tenure than their adequately educated counterparts. The generality of his results, however, is somewhat limited by his sample, which is restricted to those working in low skill jobs that require few formal qualifications.
Common to all of the aforementioned studies is the use of overeducation as a measure of mismatch between a worker's qualifications and the qualifications needed to perform his or her job. Allen and van der Velden (2001) differentiate between education and skill mismatches, finding only a weak relationship between the two.
Crucially, they find a significant negative relationship between skill mismatch and job satisfaction, while the link between education-mismatch and job satisfaction is found to be insignificant.
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III Data
Data is obtained from the first (2001) The HILDA dataset provides a rich source of information on labour market participation, outcome and performance. There is information on firm size, union membership, industry type and length of employment. Socio-demographic data include age, place of birth, marital status and number of years in formal education.
Appendix 1 provides a complete list of variables and definitions used in this study.
Of particular interest, HILDA contains detailed information on workplace For the purposes of this paper, dummy variables are created for each of the satisfaction measures. Those with a value of 6 to 10 are assigned as being satisfied (satisfaction measure = 1) while those answering 0 to 5 are assigned as being dissatisfied (satisfaction measure = 0).
The undereducated are job mismatched insofar as they possess paper qualifications beneath their job requirements. However, undereducation is not a concern for policymakers as the undereducated tend to be more experienced workers with longer tenure at work. As the undereducated are not deemed a disadvantaged group in the labour market, a number of other studies in the education-job mismatch literature have also concentrated their research only on the overeducated. See for example Duncan and Hoffman (1981) , Alba-Ramirez (1993) and Battu and Sloane (2004) . In unreported results, we find the undereducated to be older, have more working experience and have longer tenure than both the over and adequately educated. In essence, we surmise that these workers have been promoted into their jobs, in the absence of appropriate paper qualifications, because they have developed the necessary skills to do that job. 7 The workplace satisfaction question given to respondents (E36 of the Person Questionnaire) is reproduced as Appendix 2. 8 We also investigate more stringent restrictions on the identification of satisfaction dummies in order to test the robustness of our original measure. Specifically, we narrow the definition of satisfaction to
The means and standard deviations of the explanatory variables for overeducated and non-overeducated individuals are presented in Table 1 .
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Hypotheses and Descriptive Data
We find a number of differences between the two groups. Namely, overeducated workers have spent more time in education, but less in their current position. They are younger, earn less and are less likely to be married or in a de facto relationship (couple). Further, they are more likely to be recent immigrants, especially those from non-English speaking background (NESB) countries, work part-time or casually and for a small firm. The overeducated are under-represented in the public services. These results largely match previous findings on the differences between the overeducated and non-overeducated in Australia (Battu and Sloane, 2004; Kler, 2005a; Voon and Miller, 2005; Green, et al., 2006; Kler, 2006) It is clear from the background discussion that many studies report a significant negative relationship between overeducation and job satisfaction. Further, following the stylised facts of overeducation, it has long been established that the overeducated earn a smaller premium for their excess education compared to their required education, and that they earn less than similarly qualified well-matched colleagues (Hartog, 2000) . Furthermore, there is evidence that relative, rather than absolute, wages determine satisfaction with pay (Clark and Oswald, 1996) . For example, while the overeducated might earn more than their immediate colleagues doing the same job, they might still be dissatisfied with their pay compared to their similarly qualified peers who are in well-matched employment. In this paper, we therefore hypothesise include only those who answered by giving a value of eight or higher. Although there are some minor changes in parameter estimates and levels of significance, our results remain largely unaltered. 9 A corresponding table comparing the employed and non-employed males in the HILDA dataset is presented as Appendix 3. As expected, the employed posit different characteristics compared to the non-employed. Our definition of overeducated precludes the inclusion of non-employed males.
the existence of an inverse relationship between overeducation and overall job satisfaction and satisfaction with pay.
As well, there is evidence to suggest that the overeducated are given tasks that they feel do not challenge their abilities (Burris, 1983) and that employers do not necessarily upgrade the tasks given to overeducated workers (Battu, et al., 2000) . By definition, the overeducated have excess skills for their jobs, and hence, suffer from skill-underutilisation. We therefore also hypothesise an inverse relationship between overeducation and satisfaction with (type of) work.
The overeducated possess qualifications that exceed the requirements to do the job they have been assigned. It is expected that they require less training and supervision, and are thus, by implication, more likely to be valued compared to other employees (Hersch, 1995; Buchel, 2002) . For this reason we hypothesis the existence of a positive relationship between overeducation and satisfaction with job security. However, the differences are not great, and for satisfaction with working hours in particular, the results are very similar.
This similarity in levels of satisfaction with working hours between the overeducated and non-overeducated is broadly consistent with the initial hypothesis that this measure is not sensitive to job match. However, we find no such indeterminate relationship between overeducation and job flexibility. Results on satisfaction with job security also do not match well with the initial hypothesis that the overeducated are more satisfied. However, results match the initial hypotheses that the overeducated will be overall less satisfied and less satisfied with their pay and type of work.
V Methodology
Univariate Probit
A standard univariate probit model of the effect of overeducation on any given measure of workplace satisfaction is given as follows:
Satisfaction at work is thus determined by an unobserved latent variable 
The determinants of overeducation are also estimated via a univariate probit:
Equation (3) 
Bivariate Probit
Univariate probit results, however, could be potentially biased should there be an overlap in unobserved characteristics that determine both overeducation and workplace satisfaction (Greene, 1997; Alexandre and French, 2001; Alexandre and French, 2004; Deadman and MacDonald, 2004) . This potential for unobserved heterogeneity could result in the error term in equation (1) being correlated with the explanatory variables that capture overeducation. If this should be the case, then overeducation will not be exogenous to workplace satisfaction. In short, the overeducation variable will capture not only the true effects of being overeducated but also the effect on workplace satisfaction of having this unobservable characteristic.
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11 Correcting for potential endogeneity can also be done using the instrumental variable (IV) approach. However, there are shortcomings related to this approach that lead to a large trade-off between bias and variance. See for example Davidson and MacKinnon (1993) , Bollen et al. (1995) and Norton (1998) . Should weak correlation exist between the instruments and endogenously determined
This potential problem will be addressed below via a bivariate probit model:
Equations (5) and (6) (1) and (3) explanatory variables, IV estimates can be seriously biased and in these cases the bivariate probit model is more appropriate and efficient (Greene, 1997; 1998) . 12 See Appendix 1 for definitions of these groups.
groups (Beggs and Chapman, 1988; Cobb-Clark, 2003; Green, et al., 2006; Kler, 2006) . Their abilities to assimilate into the Australian labour market differ widely, not just due to individual personal characteristics, but also due to the relative strength of the Australian labour market at their time of arrival. There is evidence to suggest ESB immigrants perform just as well in the labour market as ABRs (Tran-Nam and Nevile, 1988; Flatau, et al., 1995) . However, Cobb-Clark (2003) and Junankar and Mahuteau (2005) find wage and employment success to be time variant. In a Canadian study, Bloom et al. (1995) report that immigrant's labour market success is partly attributable to country of origin and the labour market situation faced upon arrival.
There is thus sufficient evidence to suggest that place of birth and (for immigrants) time of arrival are determinants of overeducation (Green, et al., 2006; Kler, 2006) . However, in unreported results, we find fairly uniform levels of satisfaction with the various measures of workplace satisfaction by place of birth. Moreover, the place of birth and time of arrival interaction variables are insignificant in the workplace satisfaction equations. We are therefore able to exclude this set of variables in the workplace satisfaction equations.
Turning to the choice of our second identifying restriction, tenure in current employment should affect the probability of a worker being overeducated if, as expected, overeducation is transitory for most individuals.
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13 See Alba-Ramirez (1993) and Battu et al. (1999) for evidence.
We surmise that the longer an individual has been employed in one firm, the more likely he or she is going to be promoted out of their overeducated position into a position for which they are matched or even undereducated. Indeed we find that overeducated workers have 2.28 years less tenure than the undereducated and 1 year less than the adequately educated.
Tenure in current employment does not, however, correlate strongly with measures of workplace satisfaction, with correlation rates of between 0.0063 and 0.0835.
On the other hand, with respect to satisfaction with job security, we hypothesise that tenure in current employment would lead an employee to have a reasonable idea of their actual job security. Therefore it would not be appropriate as an identifying restriction in assessing this particular satisfaction measure.
VI Econometric Results
The following tables (2 -7) provide details of univariate and bivariate probit estimates on the determinants of overeducation and workplace satisfaction. Maximum likelihood estimators are reported for both univariate and bivariate probit models. The tables also report the results of the likelihood ratio test for the correlation estimator ρ .
Failure to reject the null hypothesis ( 0) ρ = means that the univariate probit models will generate consistent estimates. Interpreting a rejection of the null hypothesis depends on the value of ρ . Should ρ be significantly positive, then we can conclude that there is a positive correlation between the unobserved factors affecting both overeducation and job satisfaction. However, should ρ be negative, the reverse is true. In either case the univariate results are likely to be biased.
Results for the overeducation equation in both the univariate and bivariate probit results are almost identical in all specifications. Hence, the overeducation equation will be discussed only for overeducation and overall job satisfaction.
Overeducation and Overall Job Satisfaction
The upper panel of Green, et al., 2006; Kler, 2006) . The only difference between the univariate and bivariate results concerns the second identifying restriction (Tenure with Boss). In the univariate probit model the relationship is insignificant, while in the bivariate model, at a 5% level of significance, the longer the time spent with the current employer, the less likely a worker is to be overeducated.
Of the other variables, being a casual worker, working for a small firm and being a member of a union all increase the likelihood of a worker being overeducated, as does working in the manufacturing (as opposed to the private services) sector. In contrast, working in public services reduces the likelihood of being overeducated.
The lower panel of Table 2 reports the coefficient estimates of the overall job satisfaction equation for both the univariate and bivariate probit models. We find that the likelihood ratio test rejects the null hypothesis of independent equations at a 1% level of significance; this suggests that maximum likelihood estimates from the univariate probit model are biased. Specifically, the positive point estimate of ρ implies that the unobserved factors affecting overeducation and overall job satisfaction are positively correlated.
Although it is unclear what causes this relationship, one possible explanation for overeducation being endogenous with respect to overall job satisfaction is that levels of job satisfaction may vary according to a job's skill-level requirements. That is, more lowly-skilled jobs may generate less job satisfaction, independent of whether one is overeducated for the job or not. In support of this hypothesis, in unreported results, we find that levels of satisfaction are higher for those in occupations with higher entry requirements compared to those with lower entry requirements.
Nonetheless, overeducation decreases the likelihood of overall job satisfaction in both models, thus supporting the basic hypothesis.
Concentrating on the bivariate probit results we find the overeducated are 5.1% less likely to be job satisfied. This is consistent with both a priori expectations and those found by Tsang (1987) , who reported an 11.6% fall in job satisfaction for every additional year of overeducation, and Tsang et al. (1991) , who reported an inverse relationship between job satisfaction and surplus schooling. Hersch's (1991) findings are also supportive of results in this sub-section; she reported that the overeducated are 3.15-3.69% less likely to be satisfied with their jobs.
Of the other results, we find being a casual or public service worker to be the only variables that significantly affect overall job satisfaction; both groups are less satisfied with their jobs. Idson (1990) found employees in large firms to be less satisfied compared to employees of smaller sized firms. We however, find no significant differences in satisfaction between those employed in small, medium or large firms.
The lack of significance of this and most other variables might be due to the heterogeneous nature of the 'overall job satisfaction' measure, since it asks respondents to take into account all the other satisfaction measures, many of which may not be consistent with each other.
Overeducation and Satisfaction with Pay
As in the previous section, the lower panel of Table 3 reports the coefficient estimates of the pay satisfaction equation for both the univariate and bivariate probit models.
Again we find that the likelihood ratio test rejects the null hypothesis of independent equations at a 1% level of significance. Nonetheless, both models report less pay satisfaction for the overeducated in line with a priori expectations. In the bivariate probit model we find the overeducated to be 9.4% less likely to be satisfied with pay.
Those in the public services are also less satisfied, while those in a de facto or married relationship and union members report higher pay satisfaction.
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Overeducation and Satisfaction with Job Security
In addition to our hypothesis of a positive relationship between overeducation and satisfaction with job security, we further hypothesise that the time a worker has spent with his current employer might well be positively related to satisfaction with job In the univariate probit results for the other variables, we find casual workers and union members to be less satisfied with job security. Those in the public services and, 14 The finding that union members report higher levels of satisfaction with pay is consistent with the findings of Meng (1990) . Meng found members of unions in Canada to be more satisfied with both pay and (in contrast to our findings) job security than non-members.
as expected, those with a longer time in current employment both report higher satisfaction levels.
Overeducation and Satisfaction with Hours of Work
In the lower panel of Table 5 , the likelihood ratio test rejects the null hypothesis of independent equations at a 10% level of significance and the value of ρ is positive.
Thus we will again concentrate on results presented in the bivariate probit model. The model reports that the overeducated are 8.9% less likely to be satisfied with hours of work. This result is neither expected nor unexpected as we had no stated expectation with respect to satisfaction with hours. Of the other variables, we find that being a union member and being in the manufacturing sector increases satisfaction with hours of work, while being in the primary sector reduces satisfaction.
Overeducation and Satisfaction with (type of) Work
As with results for satisfaction with job security, the likelihood ratio test indicates that the univariate probit model is unbiased (see Table 6 ). In line with a priori expectations, according to the univariate probit model, the overeducated are 4% less likely to be satisfied with the type of work. Of the other variables, those in a de facto or married relationship and those working in primary industries are more satisfied with the type of work, while those in casual employment are less satisfied.
Overeducation and Satisfaction with Job Flexibility
As with tables 4 and 6, we once again find the univariate probit model to be unbiased (see Table 7 ). According to this model, overeducation decreases the likelihood of being satisfied with job flexibility by 6%. As stated previously, we had no a priori expectations as to the relationship between overeducation and satisfaction with job flexibility. This study suggests an inverse relationship between the two variables. Of the other variables, part-time workers are more satisfied with job flexibility while casual workers, union members and those in primary industries are less satisfied.
VII Discussion and Conclusion
This paper has investigated the empirical relationship between overeducation and job satisfaction for Australian adult males. In a departure from much of the existing literature, both univariate and bivariate probit models are used to correct for possible bias in results. We find the univariate probit models to be positively biased in the case of overall job satisfaction, satisfaction with pay and satisfaction with hours of work.
Overall, we can state that running the bivariate probit models improved the efficiency of the resulting estimates.
Our results show that across all measures of workplace satisfaction, overeducated workers in the Australian labour market are less satisfied compared to their nonovereducated counterparts, indicating that overeducated workers are not only less likely to be satisfied with their jobs as a whole, but also with more specific characteristics of their job. This is an important finding when we consider the nature of overeducation for an individual. As well, we provide initial evidence on an inverse relationship between overeducation and satisfaction with working hours and job flexibility.
Nevertheless, levels of workplace satisfaction amongst the overeducated remain high (see Figure 1 ). This intimates that satisfaction levels should be viewed from a relative, rather than an absolute, perspective (Clark and Oswald, 1996) . From our findings we suggest that the overeducated are comparing themselves to their similarly educated peers who are in non-overeducated jobs, rather than to their immediate colleagues.
In all, very little research has been done on this topic in Australia and further work is warranted. However, given the recent changes to the Australian workplace relations system, we note that future research would most probably be conducted in a very different working environment. A future study looking at levels of job satisfaction both pre-and post-reform would be of interest.
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